

408

American fields, humid as well as arid, one sees an average of 1.9
ton/ha on unirrigated versus 3.7 ton/ha on irrigated land. Valuable
crops are grown on irrigated fields because irrigation reduces vari-
ability of water and produces consistently high yields. Thus, most of
the irrigated cropland (44 million acres) occurs on only 12% of the
farms, and these farms produce fully 40% of the market value of the
crops from all American cropland!  (Jensen, 1982b.)

Since irrigation uses runoff and runoff is a fraction of precipita-
tion, the effect of a prolonged change in the amount of precipitation
will usually be a greater change in the runoff to supply irrigation.
For example, a simulation of a 10% decrease in precipitation over a
2000-km2 watershed with an annual mean runoff of 400 mm showed a
decrease in runoff of 25% to 300 mm per year. Furthermore, a 10%
decrease in precipitation on a 9000-km2 watershed with only 11-mm
mean runoff would decrease runoff 40% to 7 mm per year (J. Nemec and
J. Schaake, 1982, "Sensitivity of Water-Resource Systems to Climate
Variation," unpublished manuscript, WHO Secretariat, Geneva).

This reasoning cannot, however, be applied blindly to a large
watershed. For example, the runoff in the bulk of the Colorado River
Basin is little, but in the high Rocky Mountains, which contribute most
of the water, runoff is a larger portion of the precipitation, and a
10% reduction in precipitation could decrease runoff more nearly 10%
than the preceding calculations suggest. This is treated in Chapter 7.

The agricultural effects from changes in precipitation patterns
reducing runoff for irrigation might be mitigated by transferring water
from one river basin to another. Southern California's agriculture is
largely sustained by such large diversions of water. But such large
water storage and transfer projects take many decades to accomplish and
depend on an accurate prediction of the changes in the total runoff
from the effected river basins (Cooper, 1982).

The decline of irrigation systems, often caused by salinity and
rising water table, is not a new experience for mankind and intrigues
archaeologists studying the extinction of cultures. Even without
drastic changes in the availability of water, irrigated land faces a
limited period of production because of the buildup of residual salts
carried into the land by the irrigation water and left behind as water
evaporates or is transpired into the atmosphere. Of the 1450 x 10
ha of world cropland under agricultural cultivation about 16% (230 x
106 ha) is irrigated and about 2 x 105 ha of this irrigated land is
removed from production annually because of buildup of salt concentra-
tions that inhibit crop production (Hodges et al., 1981), Without
increased availability of water to wash away salts, irrigated land is
ultimately lost to crop production. Salt-tolerant species can be
developed as new crops or standard crops can be bred to be salt
tolerant? but finally all crops fail in excessively salty soil.

Right now in America, we foresee another sort of decline without a
change in the weather: Extraction of groundwater exceeds recharge by
25 billion to 30 billion cubic meters annually. About 60% of this
overdraft is in the Ogallala aquifer, and by A.D. 2000 the conversion
from irrigated to dryland farming is expected with the accompanying
years of fallow and changes in crops and yields (Jensen, 1982b).